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SUMMARY
This study was carried out to determine effects of different pretreatment on seed germination and to overcome 
dormancy in Acer cappadocicum seeds. The seeds were collected in 2008 three times with aproximately 15-days 
intervals. In order to overcome dormancy, several germination treatments were applied. The treatments were (1) 









ber and green house results both indicated that seed collection time did not seem to play a role as statistically on 
seed germination, Duncan’s test showed that the third seed collection time was in a different group. 
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INTRODUCTION
UVOD
Acer cappadocicum var. cappadocicum  has  a wide geo-
graphic distribution in Caucasia, West Asia and the Hima-
layas. It is distributed Northeastern Anatolia in Turkey ran-
ges between 400m and 1600m (Yaltirik 1971) and is also 






many of the maples have ornamental value due to their 
attractive foliage or  interesting crown shape, as well as 
flowers or fruit (Zasada and Strong 2008).
Seeds of many trees and shrubs have dormancy at maturity 
and the mechanisms of dormancy which restrict germina-
tion differ according to species (Derkx 2000). Acer seeds 
are acccepted by several researchers in the class of seeds 
with seed dormancy (Bradbeer 1988; Derkx 2000; Piotto 
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and Noi 2001). Also, several studies have shown that Acer 
seeds have dormant embryo (Webb and Wareing 1972; 
Pinfield et al. 1987; Pinfield and Stutchbury 1990). Pre-
germination requirements of Acer species seeds vary accor-
ding to seed ripening time and the nature of dormancy 
(Phartyal et al. 2002).  In Maple species, an endogenous 
dormancy is generally seen due to requiring a rest period 
after maturation of the embryo (Ucler and Turna 2005). 




kowski 1995; Tremblay et  al.  1996; Savage et  al.  1998; 
Macdonald 1999; Gultekin 2007; Farhadi et al. 2013). In 
addition to cold-moist stratification, gibberellic acid also 
promotes breaking seed dormancy and stimulates seed ger-
mination in many species (Chen and Chang 1972; Beyhan 
et al. 1999; Phartyal et al. 2003; Drăghici and Abrudan 
2010; Guney et al. 2015). 
Although Acer cappadocicum spreads naturally in the Ea-
stern Black sea forests, it can not be produced sufficiently 
in both private and forest nurseries. The use of naturally 
spreading species in reforestation studies is one of the main 
principles. In this study,  seed dormancy removal of Acer 
cappadocium,  one of the important Acer species of the ea-
stern Black Sea region, were studied. The aim of the present 
study was to investigate the effect of different seed collec-
tion time, cold-moist stratification, GA3 and soaking appli-




Seed material – Sjemenski materijal
The seeds were collected from Trabzon –Sayrac village ( 
857m, 52 05 65 N, 45 28 759 E,  ) in Trabzon, Turkey at three 
different times with 15-day intervals (on September 12, 










dry air humidity (10 ±2 %) and stored in a cooler. The ini-
tial moisture content, the 1000-seed weight and seed viabi-
lity according to Tetrazolium test of Acer cappadocicum 
seeds were determined for each collection time. The initial 
moisture content was determined by using drying oven 
method at 104 ± 1 oC 17 hr  (ISTA, 1996).
Table 1. Laboratory and Greenhouse Experiments







1 No soaking and direct germination treatmentBez močenja i direktni postupak klijavosti
No soaking and direct sowing treatment
Bez močenja i direktni postupak sjetve
2 48 hr soaking and germination treatment48-satni postupak močenja i klijavosti
48 hr soaking and sowing
48 sati močenja i sjetve 
3 8 week(w) stratification (st.) and germination treatment8 tjedana (t) stratifikacije (st.) i klijanja
No soaking + 8 w stratification
Bez močenja + 8 t stratifikacije
4 No soaking+50 ppm GA3Bez močenja + 50 ppm GA3
48 hr soaking + 8 w stratification
48 sati močenja + 8 t stratifikacije
5 48 hr soaking + 50 ppm GA348 sati močenja + 50 ppm GA3
No soaking+ 100 ppm GA3
Bez močenja +100 ppm GA3
6 8 w stratification (st.) + 50 ppm GA38 t stratifikacije (st.) + 50 ppm GA3
48 h soaking+ 100ppm GA3
48 sati močenja  + 100ppm GA3
7 No soaking +100 ppm GA3Bez močenja +100 ppm GA3
No soaking+ 8w stratification+100ppm GA3
Bez močenja  + 8 t stratifikacije+100ppm GA3
8 48 hr soaking + 100ppm GA348 sati močenja + 100ppm GA3
48 hr soaking+8 w stratification+ 100ppm GA3
48 sati močenja+8 t stratifikacije+ 100ppm GA3
9 8 w stratification + 100 ppm GA38 t stratifikacije + 100 ppm GA3
No soaking+ 400ppm GA3
Bez močenja + 400ppm GA3
10 No soaking +400 ppm GA3Bez močenja +400 ppm GA3
48 hr soaking+ 400 ppm GA3
48 sati močenja+ 400 ppm GA3
11 48 hr soaking + 400ppm GA348 sati močenja + 400ppm GA3
No soaking+8w stratification+400ppm GA3
Bez močenja +8 t stratifikacije+400ppm GA3
12 8 w stratification + 400 ppm GA38 t stratifikacije + 400 ppm GA3
48 hr soaking+8 w stratification+ 400 ppm GA3
48 sati močenja+8 t stratifikacije+ 400 ppm GA3
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Laboratory and Greenhouse experiments – Pokus  
u laboratoriju i u stakleniku
In this study, treatments of growth chamber and greenho-
use are shown below (Table 1).
Laboratory Experiments – Pokus u laboratoriju
The seeds were soaked for 48 hr in water at room tempera-
ture (Genc 2007) before germination and sowing treatments 





















5 minute before germination treatments (Jensen 2001). Pe-
tri dishes covered and randomly placed in growth chamber. 
The seeds with radicles longer than 3 mm were tought to be 




tage of Acer cappadocicum seeds was observed in germina-
tion experiments at + 5 0C. Therefore, in this study, the ger-
mination experiments were carried out at + 5 0C. 
Greenhouse Experiments – Pokus u stakleniku
In order to evaluate the germination performance of Acer 











corded regularly from the beginning of germination to the 
end of germination. Germinants were recorded weekly.







Laboratory Experiments – Pokus u laboratoriju
The seeds collected at tree different times were germinated 
in the growing chamber at + 5 0C after they had been su-
Table 2. Results of ANOVA for effects of different pretreatments on seed germination 















786,88 2 393,44 1,80 0,17
Stratification
Stratifikacija
19450,88 2 9725,44 44,48 0,00*
GA3 application
Primjena GA3
1952,33 3 650,77 2,97 0,03*
Collection time x Stratification
Vrijeme sakupljanja × Stratifikacija
832,44 4 208,11 0,95 0,43
Collection time x GA3 application
Vrijeme sakupljanja × primjena GA3
83,33 6 13,88 0,06 0,99
Stratification x GA3 application
Stratifikacija × primjena GA3
358,00 6 59,66 0,27 0,94
Collection time x Stratification x GA3 application
Vrijeme sakupljanja x stratifikacija x primjena GA3
545,00 12 45,44 0,20 0,99
*p< 0,05 (There is a statistically difference)
*p< 0,05 (Postoji statistička razlika)












seed germination (Table 3). GA3 treatment had a significant 
effect on germination (Table 2) but there wasn’t any diffe-








Greenhouse Experiments – Pokus u stakleniku 
The seeds collected at  three different  times were  sown 
(15.01.2009) in the greenhouse after they had been subjec-
ted to soaking in water for 48 hr, stratification for 8 w and 
GA3 treatments (100 and 400 ppm). The air temperature in 
the greenhouse was at +4 0C in the morning, +7 0C at noon 
and +9 0C in the evening at the begining of first germina-







Table 3. Germination percentages and Duncan’s test groups 






Mean value ± St. deviation









31,75 ± 16,21 a
31,66 ± 18,97 a










27,00 ± 13,29 b




GA3 2:50 ppm GA3 
GA3 3:100 ppm GA3 





27,33 ± 14,79 a
33,44 ± 16,03 b
36,66 ± 18,23 b
36,00 ± 22,28 b
*Pretreatments of stratification and 48 hour soaking + no startification were evaluated under this variable name
*Predtretmani stratifikacije i močenja + bez stratifikacije procijenjeni su pod ovim varijabilnim imenom
Figure 1. The effect of seed collection time, soaking in water, stratification and GA3 treatments on germination
Slika 1. Utjecaj vremena prikupljanja sjemena, močenja u vodi, stratifikacije i primjene GA3 na klijavost
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Although there was no significant difference between seed 














Table 4. Results of ANOVA for effects of different pretreatments in the greenhouse














Vrijeme sakupljanja 1713,44 2 856,72 2,51 0,09
Stratification




71,44 2 35,72 0,105 0,90
Collection time x Stratification
Vrijeme sakupljanja  × Stratifikacija 425,44 2 212,72 0,62 0,54
Collection time x GA3 application
Vrijeme sakupljanja × primjena GA3
85,22 4 21,30 0,06 0,99
Stratification x GA3 application
Stratifikacija × primjena GA3
4,11 2 2,05 0,06 0,99
Collection  time x Stratification x GA3 application
Vr. prik. Sjemena x Stratifikacija x primjena GA3GA3
167,88 4 41,97 0,12 0,97
*p< 0,05 (There is a statistically difference)
*p< 0,05 (Postoji statistička razlika)
Table 5. Germination percentages and Duncan’s test groups of Acer 
cappadocicum seeds






Mean ± Std. Deviation


















GA3 2:100 ppm GA3 




*The comparison of two independent populations was done by t test to evaluate 
the effect of stratification (P=0,000)
*Usporedba dviju neovisnih populacija napravljena je pomoću t testa kako bi se 
procijenili učinci stratifikacije(P=0,000)
Figure 2. The effect of different pretreatments on germination of Acer cappadocium seeds in green house
Slika 2.Učinci različitih predtretmana na klijavost sjemena Acer cappadocium u stakleniku
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nation  percentages  were  also  evaluated  in  terms  of 
treatments (Figure 2).
The highest germination percentage in the greenhouse was 
observed in seeds collected at third seed collection time and 
subjected to eight weeks of stratification period after soa-






ned as eight weeks for Acer cappadocicum seeds in the pre-
liminary trials. When the stratification period was prolon-
ged, most of  the seeds germinated during stratification 












tuation was detected in some Maple species ( Urgenc 1998; 
Piotto and Noi 2001; Bonner and Karrfalt 2008). The ger-
mination percentage of Acer cappadocicum seeds stratified 
for eight weeks was higher than seeds unstratified in both 
the growing chamber and the greenhouse conditions. This 
result underlines the fact that seeds of Acer cappadocicum 
exhibit physiological dormancy and require stratification 
period to overcome seed dormancy. Several researches have 
already investigated that some maples had seed dormancy 
and mature Acer seeds require at least eight weeks of cold 
moist stratification to overcome dormancy (Urgenc 1998; 
Macdonald 1999; Piotto and Noi 2001; Nasari et al. 2018). 
However, it is also stated that stratification period should 
be longer in order to break dormancy in seeds of Acer sacc-
harum (Evans and Blazich 1999), five different Acer species 
(Yang and Lin 1999), Acer ceasium (Phartyal 2002). Also, 
Farhadi et al. (2013) pointed out that the highest germina-















GA3 treatment (95 %) (Figure 2). Smilarly,  after moist 
chilling for 16 weeks of seeds after soaking 48 hr in water 
and germinating at 5:15 0C, germination was 92 % in Acer 
pensylvanicum  (Bourgoin and Simpson 2004). Further-




found out that GA3 treatment had a significant effect on 
germination in growth chamber (+ 5 0C)  but there wasn’t 
any  difference  between GA3 doses (Table 3). Smilarly, 
Pawlowski  (2009) reported that breaking of dormancy was 
stimulated by Gibberellic acid in Acer platanoides seeds. 








germination of the seeds. These results indicate very clearly 





that in Acer pseudoplatanus gibberellic acid did not increase 
the germination percentage compared to stratified seeds. 
Furthermore, Webb and Wareing (1972) reported that GA3 
treatments had no effect for breaking dormancy in Acer 
pseudoplatanus seeds. Although growth chamber and green 
house results both indicated that seed collection time did 
not seem to play a role as statistically on seed germination, 
Duncan’s test showed that the third seed collection time was 
in a different group (Table 5).  The reason for this is the 




As a result, the third collection time (in october) should be 
prefered as seed collection time in Acer capppadocicum 
seeds, considering that it may vary according to the clima-




valuable comments regarding  statistical analysis on the 
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(Acer platanoides L.) Seeds Dormancy Breaking and Germina-
tion: Influence of Abscisic and Giberellic Acid Seeds, Seed Sci-









mancy in Acer: Is there   a common mechanism for all Acer spe-

















Norway Maple (Acer platanoides L .), Sycamore (Acer pseudo-








tion Responses of Nothern Red Maple (Acer rubrum) Popula-
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Acer cappadocicum var . cappadocicum široko je rasprostranjen na Kavkazu, u Zapadnoj Aziji i na 
Himalaji. Javlja se u sjeveroistočnoj Anatoliji u Turskoj na visinama od 400 m do 1600 m, a uobičajen 
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